The face-centered cubic crystal contains four nonparallel planes over which slip or plastic deformation may occur; these planes are determined to within discrete parallel displacements by the crystalline structure and if slip is realized over any plane, it must take place along one or the other of three possible directions in the plane. With SR denoting the magnitude of the shearing stress on a slip plane P resolved in one of its slip directions X, it is usually stated that slip will occur over the plane P in the direction X when SR attains a critical value independent of the normal stress on the plane. I find this difficult to understand in view of Bridgman's data on the tensile strength of solids under hydrostatic pressure.' Indeed, the lack of any relationship between slip and pressure in a crystal would appear to contradict, at the crystal level, all of Bridgman's important observational results concerning the effect of hydrostatic pressure on the flow and fracture characteristics of solids. In this note I have derived a possible formula for the tensile strength of a face-centered cubic crystal based on the crystallographic analogue of the slip condition which I have used in a previous article2 to explain Bridgman's results on the tensile strength of steel cylinders subjected to hydrostatic pressure, namely
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where N is the normal stress on the slip plane.. The quantities k and K are constants or moduli of the crystal.
The figure shows a unit cell of the crystal under consideration; the plane DLN is one of the slip planes P and the lines DL, LN, and ND indicate its three slip directions X. Denote by aij the components of the stress field a in the crystal; then the normal stress N on the slip plane P and one of the values of SR are given by N = aiinlni; SR = 4 oijn'XJ, (2) where n' and X' are the components of the unit vector n normal to P and the unit vector X whose direction coincides with a slip direction in the plane P. It is assumed that the aij are continuous and differentiable functions of the coordinates in accordance with standard procedure. This viewpoint neglects local irregularities due to the crystalline structure in favor of the over-all stress field; effects caused by such irregularities, and in particular those arising from dislocations which are thought to have an important bearing on the initiation of plastic deformation, are assumed to be accounted for in the problem under consideration by the selection of appropriate values of the moduli k and K in the slip condition (1). Now consider the stress field produced by a uniform tension T in the direction of the x1 axis when the crystal is situated with respect to the rectangular co- The quantities n' and N have already been defined. The meaning of the other quantities in the above equations can be illustrated by considering the quantities XDL and SDL which appear in the tabulation for the slip plane DLN. Here XDL are the components of the unit vector X in either of the directions determined by the line DL, and SDL is the magnitude of the shearing stress on the plane DLN resolved in the direction of the vector X, i.e., the quantity SDL is one of the possible values of SR. It is observed that the normal stress N has the same value for each of the four slip planes. The normal stress N on the slip planes will be changed by the amount -p but the resolved shearing stresses will not be changed if a hydrostatic pressure p is imposed on the stress field. Under such a pressure the maximum value of the quantity SR + kN is therefore seen to be given by Max (SR + kN) = v= + k -p).
(4)
Hence if T is increased until the right member of (4) reaches the value K, i.e., if
slip will occur on one of the slip planes in accordance with the condition (1). Solving the equation (5) for r we obtain V6(kp + K) () By definition the tensile strength is the value of the stress r which is just sufficient to cause slip in the crystal. The following result can therefore be stated since there is obviously no distinction between the three crystallographic directions which are taken to lie along the x coordinate axes in the figure used in the above demonstration. The equation (6) gives the tensile strength T in a crystallographic direction of a face-centered cubic crystal under the hydrostatic pressure p.
Let us now briefly consider the effect produced on the tensile strength by changing the direction of the applied stress T, e.g., when the stress 7 is along a direction making equal angles with the x1 and x2 coordinate axes and perpendicular to the x8 axis. The stress field in the crystal will then have components of the exact type given by the equations (3) relative to a system of coordinates y whose axes are obtained from the axes of the x system by rotating the latter about the x3 axis through an angle of 45°. The equations relating the coordinates of the x and y systems are 
The equations (7) can now be used to determine the components aij of the stress The equations (2) and (8) permit the calculation of the normal stresses N and the magnitudes SR of the resolved shearing stresses for the planes considered in the above tabulation. It is found that the normal stress and the resolved shearing stresses vanish on the slip planes AMO and CON. In the case of the plane DLN or the plane BLN only one of the quantities SR is equal to zero; the other values of SR are r/l/6 for these planes. Also, the normal stresses N on the planes DLN and BLN are equal to 2r/3. Hence the maximum value of SR + kN will be realized on the planes DLN and BLN; hence Max (SR + kN) = + k 3 when the hydrostatic pressure is included in the consideration. Equating this maximum value of SR + kN to K and solving the resulting equation for T. we now have V6(kp + K)
The following result can therefore be stated. A face-centered cubic crystal under the hydrostatic pressure p has a tensile strength r given by the equation (9) along a direction which is perpendicular to one of its crystallographic directions and equally inclined to the other two crystallographic directions. Since k is presumably very small, it would appear that the second terms in the denominators of the right members of the equations (6) and (9) can be neglected in comparison with unity. But if this is done the equations (6) and (9) become identical and hence there is no appreciable difference in these tensile strengths. In general, however, one must expect the tensile strength to depend significantly on the orientation of the crystal.
It is my hope that this note may encourage one or more competent investigators to undertake a series of experiments dealing with the effects of large hydrostatic pressures on crystal behavior. The results of such experiments would be of great interest and the necessity to account for these results would furnish a valuable test of the validity of any continuum theory of the plastic deformation of crystals.
